Subtleties involving measurement of quantities and prices when derived demands are graphically displayed in frameworks representing market linkages are discussed. Complications arising from assuming variable proportions rather than fixed coefficients are noted. Finally, an example developed by Wohlgenant and Haidacher is clarified.
' Vertical distances between farm level supply and retail demand Often for short run analysis and perishable commodities, it is ap-(plotted in the same diagram) are used by Fisher to map a demand for propriate to consider the supply at the farm level to be perfectly inelastic. marketing services.
In these cases, the derived supply at the retail level would also be 2 No algebraic representation of the basic relationships is introduced perfectly inelastic and the difference between farm and retail prices can in this manuscript as recommended by a reviewer because it would be be illustrated entirely by the relationship between primary and derived repetitive of Wohigenant and Haidacher's presentation, demand.
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expressing quantities as well as prices at different levels of the marketing system. Specification of units is required for appropriate vertical differences between demands (or supplies) at different levels of the marketing system, to be economically p meaningful in terms of representing the cost of market linkage services per unit of product. 4 For example, in order for vertical distances between the retail and farm demand relationships for beef to represent the marketing costs per lb. of liveweight, it is necessary for the retail demand as well as the derived demand to be expressed in equivalent liveweight units. Of course, an equally valid alternative representation of the relationships would be to Pf express both demand relationships in terms of retail weight equivalents. In the latter case, vertical distances would represent marketing costs per unit of retail weight rather than per unit of liveweight. This means that starting with point A (or any other arbitrary point on Dr) in Figure 1 , the appropriate positioning of point B on the derived demand curve can be determined, provided the share of the final retail price accounted for by marketing costs is Q specified.
An alternative representation of Figure 1 in terms of units of raw products under fixed conver-Figure 1. Primary and derived demand relasion coefficients could be illustrated by rescaling tionships with fixed coefficients and perfectly the vertical and horizontal axes by the appropriate elastic supply of marketing inputs. conversion factor. For example, a farm price of $2.40/per lb. of retail weight can easily be conWhen introducing the concet of derived deverted to an equivalent price of raw product or m tog the cons ociated defarm weight provided the appropriate factor for uandy ouens pcations associated with the other level is known. If 2.4 lbs. of raw product ons for illustration purposes and noting that the are required to produce one lb. of retail weight, q o raw Pr P and reti thare point B on the derived demand is equivalent to a qnt o r Pru a r Pru a farm price of $1/per lb. of raw product (or farm essentially the same. This finesses having to be weight) if prices for the primary and the derived overly concerned about the appropriate units for demand a expressed per unit of liveweight in the horizontal axis. Graphical and/or algebraic rep- Figure a .r Points A and B would be vertically resentations of the different relationships can be aligned at an alternative quantity value equal to ue w h b f ic a qa i a Q/12.4 with Pr and Pf being similarly deflated in price units by noting the relationships can be made terms of values per unit of liveweight.
compatible as long as one knows how to convert price and quantity combinations at one level of the * The quantity dimension used for expressing prices per unit on the vertical axis of such diagrams frequently is identical to that selected for 6 Even though watermelons are sold at the retail level often as cutup the horizontal axis, but does not have to be. For example, the horizontal products, it is fairly easy to think of the total quantity (measured either axis could be expressed in tons, but prices might be dollars per lb. or in pounds or total number) of watermelons sold at the retail level to be expressed in terms of some other quantity unit. The critical issue for such essentially the same quantity produced and sold at the farm level. Addiagrams is that prices at various levels of the marketing system be justments for shrink, spoilage and other quantity losses as well as adcomparable in order for vertical distances for particular quantities to be justments for the value of by-products resulting from the marketing economically meaningful. Gardner's article examines price spreads and process need to be acknowledged and must be incorporated as part of the relative price ratios that are economically meaningful if quantity units are difference between retail and farm prices for any particular total quantity identical or remain in a fixed proportion, of farm or retail product sold. Another subtlety involved in linking retail ' Actually, only the vertical axes would need to be converted to and farm level demands is determining a correspondence between farm change the vertical representation of marketing costs in terms of raw and retail products. Considerable aggregation of derived demands assoproduct rather than retail product. Alternative retail and farm prices per ciated with different retail products may be required to consider the unit of raw product could be plotted for alternative quantities of retail aggregate demand for any particular agricultural product used in the product to represent the kind of demand relationships in Figure 1 .
production of a variety of retail products. 7 With variable proportions however, ical representation of retail and derived demands as it is necessary to incorporate adjustments in quanwhen marketing costs per unit decrease, the inter-tity conversion factors to determine appropriate pretation of the relationships is much more com-vertical positioning of points on the derived deplicated. For example, the diagram used by Wohl-mand curve as different points on the retail demand genant and Haidacher to illustrate the economic curve are considered. This is required in order for implications of this change in assumptions, has the the vertical distances between the two demand quantity axis initially specified in terms of units functions to be interpreted as the cost of marketing (actually lbs.) of retail product. The price axis rep-per unit of the retail product. For example, under resents retail and farm price per unit of retail variable proportions when a reduction in farm supweight with vertical distances representing market-ply is accompanied by a change from 2.4 lbs. to ing cost per unit of retail product (i.e., Pr -Pf)
1.92 bs. of raw product per unit of retail, Pr Thus, the difference between Pr and Pf in Figure would be observed only if the reduction in farm 2 is assumed to represent the marketing cost per product were from 2,400 to 960 rather than from unit of retail product under either fixed or variable 2,400 to 1,200 units. This means that a given proportions when 1,000 units of retail products (or movement along the retail demand function (i.e., 2,400 corresponding units of farm products) move from Pro to Prl) can result from two entirely difthrough the marketing system. Similarly the dif-ferent changes in supply at the farm level dependference between Pri and Pf would represent the ing on whether product conversion occurs in fixed marketing cost per unit of retail product under or variable proportions fixed coefficients of production when 500 units of
The implicit optimization process involved in retail product (or 1,200 units of farm products) combining raw products with marketing inputs move through the marketing system. In the case of makes the graphical representation of the derived a fixed conversion factor, the derived demand is a direct vertical descendant of the retail demand curve. Each point on the derived demand curve 7 The difference between Pr and P' could be the same or vary from represents the farm price that is consistent with the difference between Pr° and PfO depending on whether the price (or markets clearing for a given quantity (measured cost) of marketing inputs varies with quantity of the product moving either in terms of retail or live weight) provided by through the marketing system (i.e. whether the price elasticity of the eithe r .in terms of retail or l ive weight) Provided by supply function of marketing inputs is something other than perfectly producers and purchased by consumers, ignoring elastic).
demand for the raw product on the same diagram illustrates why it is important to remember that with retail demand under variable proportions graphing primary and derived demand relationmore complex than in the case of fixed propor-ships on one diagram involves using the same units tions. The derived demand function representing along the horizontal (as well as the vertical) axis the relationship between Pf and Qf (expressed in for both relationships. retail weight equivalent units) depends on the nature of retail demand, the supply of marketing inputs and technological substitution possibilities. Alternative Graphical Representation This means each point along the Df 2 represents an equilibrium farm price for a specific quantity of Another way to illustrate the effects of a specific raw product, conditional on a particular level of change in fam supply would be to conside the retail demand (expressed in retail weight units), farm d a u o se dhe supply of marketing inputs and potential substitu-retal and farm demand functions on separate diation possibilities in producing retail products. grams using different units for the horizontal axes The quantity axis for the derived demand could be Wo hlgenant and Haidachers discussion of the expressed in terms of units of farm product to illustrate the effects of a specified reduction in farm relationships contained in Figure 2 is a little confusing in that they refer to their diagram as illus-supply under fixed or variable coefficients The trating the different effects of a given shift to the price for both diagrams could be expressed as $ per left of a perfectly inelastic supply of the farm prodt equivalent r i f uct under fixed or variable proportions. Unfortu-product equivalent in order for the difference in uct under fixed or variable proportions. Unfortu-e .r.c.
to b .oi .anf nately the numbers and points they selected in the equlimbrum prices to be economically meaningful diagram involve the effects of two different shifts as a measure of marketing costs for alternative of a perfectly inelastic farm supply. In the one market equilibria. For consistency with the earlier of a perfectly inelastic farm supply. In the one dc. . is .
-. e s casarsppldto decrease by 50%
.discussion, it is easiest to consider expressing case, farm supply is assumed tondecrea se by prices at each level of the marketing system (and (from 2,400 to 1,200 of corresponding units of marketing costs) per unit of retail product. 8 farm product under fixed proportions) but by 60% marketing cs o 16 p e c (from 2,400 to 960 of corresponding units of farm Assumi g a marketing cost of $1.60 per lb. of ), J .itihe.sM-i.J retail product and a constant conversion factor of product under variable proportions). Each of these l product and a c. c eri fcto 2.4 lbs. of raw product per lb. of retail product, changes produces the same decrease in retail supply each of the points on the retail demand function of 50 percent as other inputs are used in place of can be converted into a equivalent farm level price some of the farm product if substitution is feasible.
for each quantity combination similar to what was In order to compare the effects of a specific de-discussed earlier. For example, a retail price of crease (say 50 percent) in farm supply under fixed $4.00/lb. for 1,000 units of retail product would be vs. variable proportions, two different changes . for -cp^ "nfit , .i . i.v s. variable proportions, two different changes consistent with a price of $2.40/lb. (retail weight) along the retail demand function would be re-for 2,400 units of raw product on the derived dequired. Under variable proportions, a retail price mand function Similarly if the market clearing lower than Pr 1 would occur, (for example, perhaps Pr 2 ) corresponding to a retail quantity somewhat retail price for 500 units of retail product were greater than 500. This is the result of a smaller $6.00 per lb., a corresponding point on the derived in retail quantities being as-. . .. . demand function would be $4.40 per lb. for 1,200 percentage reduction in retail quantities being as-.
X sociated with a given decrease in units of the raw units of raw product. Similarly a linear specificasociated with a given decrease in units of the raw . productune vriae p s c d tion of the retail demand function would imply a product under variable proportions compared to i e o e fixed proportions. Subtracting the cost of market-retail price of $5.50 per lb. and a farm price of ing inputs per unit of retail product from p r 2 pro-$3.90 per lb. for 625 lbs. of retail product and 1,500 lbs. of raw product under a fixed conversion duces the appropriate net price per unit of retail factor of 2.4. product that marketing firms would be willing to Assuming that the conversion factor changes pay for the raw product after a 50 percent reduction cons wn the i rather than remains constant when the supply of in farm supply under variable proportions. A 50 ra r i anly if percent reduction in farm supply might be consis-raw product decreases, results -tent with only a 40 percent reduction (S 1 to S2i) in retail supply under variable proportions instead of 8 retai supply u nder variable proportions instead of If prices and marketing costs are expressed in terms of units of raw the 50 percent reduction that would occur with product, the effect of variable proportions requires a translation of the fixed coefficients of production (SI to S2). This retail demand instead of the derived demand function.
